Glimepiride treatment facilitates ischemic preconditioning in the diabetic heart.
The diabetic heart is resistant to the myocardial infarct-limiting effects of ischemic preconditioning (IPC). This may be in part due to the downregulation of the phosphatidylinositol 3'-kinase-Akt pathway, an essential component of IPC protection. We hypothesized that treating the diabetic heart with the sulfonylurea, glimepiride, which has been reported to activate Akt, may lower the threshold required to protect the diabetic heart by IPC. Goto-Kakizaki rats (a type II lean model of diabetes) received glimepiride (20 mg/kg per d, by oral gavage) or vehicle for (a) 3 months (chronic treatment) or (b) 24 hours (subacute treatment). In the third group, glimepiride (10 μmol/L) was administered only to the isolated hearts on the Langendorff apparatus (acute treatment). All hearts were subjected to 35 minutes ischemia and 120 minutes reperfusion ex vivo, at the end of which infarct size was determined by tetrazolium staining. Preconditioning treatment comprised 1 (IPC-1) or 3 (IPC-3) cycles of 5 minutes global ischemia and 10 minutes reperfusion. The diabetic heart was found to be resistant to IPC such that 3-IPC cycles, instead of the usual 1-IPC cycle, were required for cardioprotection. However, pretreatment with glimepiride lowered the threshold for IPC such that both 1 and 3 cycles of IPC elicited cardioprotection: chronic glimepiride treatment (IPC-1 31.9% ± 3.8% and IPC-3 33.5% ± 2.4% vs 43.9% ± 1.4% control, P < .05; N > 6 per group); subacute glimepiride treatment (IPC-1 31.1% ± 3.0% and IPC-3 29.3% ± 3.3% vs 42.2% ± 2.3% control, P < .05 N > 6 per group); and acute glimepiride treatment (IPC-1 28.2% ± 3.7% and IPC-3 24.6% ± 5.4% vs 41.9% ± 5.4% control, P < .05; N > 6 per group). This effect of glimepiride was independent of changes in blood glucose. We report for the first time that glimepiride treatment facilitates the cardioprotective effect elicited by IPC in the diabetic heart.